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1. Introduction
Last RAN3 meeting agreed TPs for CN initiated and RAN initiated paging.  In this paper, we will further discuss the RAN paging during the PNI-NPN subscription update for the RRC_INACTIVE UE. 
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2.1 The current NPN subscription update procedure
As defined in TS 23.501, the NPN subscription can be updated by the AMF via UE Configuration Update (UCU) as follows.
-	Update of Mobility Restrictions:
-	When the AMF receives the Nudm_SDM_Notification from the UDM and the AMF determines that the Allowed CAG list or the indication whether the UE is only allowed to access CAG cells have changed;
-	The AMF shall update the Mobility Restrictions in the UE and NG-RAN accordingly; and
-	If the UE is currently accessing a CAG cell and the CAG Identifier(s) supported by the CAG cell have been removed from the Allowed CAG list or if the UE is currently accessing a non-CAG cell and the indication that the UE is only allowed to access CAG cells has been set in the subscription, then the AMF shall release the NAS signalling connection for the UE by triggering the AN release procedure.
-	After UCU, the AMF may release the NAS signalling connection by triggering the AN release procedure to allow the UE to reselect a cell based on the updated Allowed CAG list and CAG-only indication, e.g., if the CAG Identifier of current cell is not part of the updated Allowed CAG list.
While for RRC_INACTIVE UE, the above can be applied as well after the UE is successfully paged.. Typically when the UE sends RRC resume request to the last serving gNB, the gNB should follow the rules in TS 23.501:
-	During transition from RRC Inactive to RRC Connected state:
-	When the UE initiates the RRC Resume procedure for RRC Inactive to RRC Connected state transition in a CAG cell, NG-RAN shall reject the RRC Resume request from the UE if none of the CAG Identifiers supported by the CAG cell are part of the UE's Allowed CAG list according to the Mobility Restrictions received from the AMF.
-	When the UE initiates the RRC Resume procedure for RRC Inactive to RRC Connected state transition in a non-CAG cell, NG-RAN shall reject the UE's Resume request if the UE is only allowed to access CAG cells according to the Mobility Restrictions received from the AMF.
Note that for the RAN initiated paging, the description is given in TS 23.501:
· When the UE is in CM-CONNECTED with RRC Inactive state, if the old NG-RAN node that sent the UE into RRC Inactive state receives the downlink N2 signalling, it initiates the RAN paging as defined in TS 38.300 [27]. If the UE resumes the RRC Connection towards a different NG-RAN node, the old NG-RAN node includes the "UE Context Transfer" indication into a response container to the NF (e.g. AMF or SMF) that generates such N2 downlink signalling. Then the NF shall reattempt the same procedure when the path switch from the old NG-RAN node to the new NG-RAN node is complete
2.2 The issue and solution of current NPN subscription update procedure
If the Mobility Restrictions related to the PNI-NPNs are updated, the following two cases are discussed.
· The last serving gNB and the gNB is the same gNB
In this case, the gNB receives the downlink N2 signalling from AMF and it shall overwrite previously received mobility restriction information. If the serving cell of UE is not included in the new NPN subscription according to the new Mobility Restriction List IE, the NG-RAN node can send the update the NAS-PDU to the UE, and release the RRC connection thereafter.  
· The last serving gNB and the gNB are different gNBs
As the current procedure, when the last serving gNB receives the downlink N2 signalling from AMF, it should send the "UE Context Transfer" indication to AMF, then AMF resends the downlink N2 signalling to the gNB after path switch. Then the gNB will receive the downlink N2 signalling from AMF. Then the gNB meets the same issue with case 1.
 When the old gNB receives the downlink N2 signalling from AMF, it shall not override the Mobility Restriction List IE and send the old Mobility Restriction List to the new serving gNB. Then the serving gNB may send the path switch request to the AMF which may resend the updated mobility restrict list back to the serving gNB. 
Currenlty the cell-supported CAG ID list is included in the Initial UE Message over NG for the AMF to check the validity of NPN subscription when a UE from RRC_IDLE to RRC_CONNECTED. Similarly, the cell-supported CAG ID list should be added in the Path switch request for AMF to check the validity of NPN subscription when a UE from RRC_INACTIVE to RRC_CONNECTED. If verification succeeds,  the AMF shall send downlink N2 signalling to the gNB and the gNB shall send NAS-PDU to UE. If not, the AMF can send the NAS-PDU to the UE, and release the UE to be idle. 
Otherwise, the NG-RAN has to release the UE after it has found that the the UE is currently accessing a CAG cell and the CAG Identifier(s) supported by the CAG cell have been removed from the Allowed CAG list or if the UE is currently accessing a non-CAG cell and the indication that the UE is only allowed to access CAG cells has been set in the subscription. 
Proposal 1:  The gNB should not override the Mobility Restriction List IE until the UE Configuration Update completes for RRC_INACTIVE UE, which is the legacy procedure.   
Proposal 2:	The cell-supported NPN subscription should be added in the Path switch request for AMF to check the validity of NPN subscription when a UE from RRC_INACTIVE to RRC_CONNECTED.
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Based on the discussion in this paper, we propose the following:
[bookmark: _Toc423020280]Proposal 1:  The gNB should not override the Mobility Restriction List IE until the UE Configuration Update completes for RRC_INACTIVE UE, which is the legacy procedure.   
Proposal 2:	The cell-supported NPN subscription should be added in the Path switch request for AMF to check the validity of NPN subscription when a UE from RRC_INACTIVE to RRC_CONNECTED.
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[bookmark: _Toc5694119]8.4.4.1	General
The purpose of the Path Switch Request procedure is to request the switch of the downlink termination point of the NG-U transport bearer towards a new termination point.
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Figure 8.4.4.2-1: Path switch request: successful operation
The NG-RAN node initiates the procedure by sending the PATH SWITCH REQUEST message to the AMF. Upon reception of the PATH SWITCH REQUEST message the AMF shall, for each PDU session indicated in the PDU Session ID IE, transparently transfer the Path Switch Request Transfer IE to the SMF associated with the concerned PDU session.
After all necessary updates including the UP path switch have been successfully completed in the 5GC for at least one of the PDU session resources included in the PATH SWITCH REQUEST, the AMF shall send the PATH SWITCH REQUEST ACKNOWLEDGE message to the NG-RAN node and the procedure ends.
The list of accepted QoS flows shall be included in the PATH SWITCH REQUEST message within the Path Switch Request Transfer IE. The SMF shall handle this information as specified in TS 23.502 [10].
For each PDU session for which the Additional DL QoS Flow per TNL Information IE is included in the Path Switch Request Transfer IE of the PATH SWITCH REQUEST message, the SMF may use each included UP transport layer information as the downlink termination point for the included associated QoS flows for this PDU session split in different tunnels.
The list of PDU sessions which failed to be setup, if any, shall be included in the PATH SWITCH REQUEST message within the Path Switch Request Setup Failed Transfer IE. The AMF shall handle this information as specified in TS 23.502 [10].
For each PDU session for which the User Plane Security Information IE is included in the Path Switch Request Transfer IE of the PATH SWITCH REQUEST message, the SMF shall behave as specified in TS 33.501 [13] and may send back the Security Indication IE within the Path Switch Request Acknowledge Transfer IE of the PATH SWITCH REQUEST ACKNOWLEDGE message.
For each PDU session for which the DL NG-U TNL Information Reused IE set to "true" is included in the Path Switch Request Transfer IE of the PATH SWITCH REQUEST message, the SMF shall, if supported, consider that the DL TNL information contained in the DL NG-U UP TNL Information IE has been reused.
If the NPN Access Information IE is included in the PATH SWITCH REQUEST message, the AMF shall, if supported, consider that the included PNI-NPN related information is associated to the selected PLMN and use the contained information as specified in TS 23.501 [9].
If the Security Indication IE is included within the Path Switch Request Acknowledge Transfer IE of the PATH SWITCH REQUEST ACKNOWLEDGE message, the NG-RAN node shall behave as specified in TS 33.501 [13].
If the UL NG-U UP TNL Information IE is included within the Path Switch Request Acknowledge Transfer IE of the PATH SWITCH REQUEST ACKNOWLEDGE message, the NG-RAN node shall store this information and use it as the uplink termination point for the user plane data for this PDU session.
If the Additional NG-U UP TNL Information IE is included within the Path Switch Request Acknowledge Transfer IE of the PATH SWITCH REQUEST ACKNOWLEDGE message, the NG-RAN node shall store this information and use the included UL NG-U UP TNL Information IE(s) as the uplink termination point(s) of the user plane data for this PDU session split in different tunnel.
**************** Next Change**********************
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[bookmark: _Toc5694328]9.2.3.8	PATH SWITCH REQUEST
This message is sent by the NG-RAN node to inform the AMF of the new serving NG-RAN node and to transfer some NG-U DL tunnel termination point(s) to the SMF via the AMF for one or multiple PDU session resources.
Direction: NG-RAN node  AMF.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	RAN UE NGAP ID
	M
	
	9.3.3.2
	
	YES
	reject

	Source AMF UE NGAP ID
	M
	
	AMF UE NGAP ID
9.3.3.1
	
	YES
	reject

	User Location Information
	M
	
	9.3.1.16
	
	YES
	ignore

	UE Security Capabilities
	M
	
	9.3.1.86
	
	YES
	ignore

	PDU Session Resource to be Switched in Downlink List
	
	1
	
	
	YES
	reject

	>PDU Session Resource to be Switched in Downlink Item
	
	1..<maxnoofPDUSessions> 
	
	
	-
	

	>>PDU Session ID 
	M
	
	9.3.1.50
	
	-
	

	>>Path Switch Request Transfer
	M
	
	OCTET STRING
	Containing the Path Switch Request Transfer IE specified in subclause 9.3.4.8.
	-
	

	PDU Session Resource Failed to Setup List
	
	0..1
	
	
	YES
	ignore

	>PDU Session Resource Failed to Setup Item
	
	1..<maxnoofPDUSessions>
	
	
	-
	

	>>PDU Session ID
	M
	
	9.3.1.50
	
	-
	

	>>Path Switch Request Setup Failed Transfer
	M
	
	OCTET STRING
	Containing the Path Switch Request Setup Failed Transfer IE specified in subclause 9.3.4.15.
	-
	

	[bookmark: _Hlk25109684]NPN Access Information
	O
	
	9.3.3.Y5
	
	YES
	reject



	Range bound
	Explanation

	maxnoofPDUSessions
	Maximum no. of PDU sessions allowed towards one UE. Value is 256.
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This IE contains information to perform access control for NPN.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CHOICE NPN Access Information
	M
	
	
	

	>PNI-NPN Access Information
	
	
	
	

	>>Cell CAG List
	M
	
	9.3.3.Y6
	



9.3.3.Y6		Cell CAG List
This IE indicates the list of CAG IDs supported by a cell.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Cell CAG List
	
	1..<maxnoofCAGsperCell>
	
	

	>CAG ID
	M
	
	9.3.3.Y2
	



	Range bound
	Explanation

	maxnoofCAGsperCell
	Maximum no. of CAGs per cell. Value is 64. Max is 12 in this release. 



Editor note: Value 64 is FFS.
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******************************Next Change*************************
-- **************************************************************
--
-- PATH SWITCH REQUEST
--
-- **************************************************************

PathSwitchRequest ::= SEQUENCE {
	protocolIEs		ProtocolIE-Container		{ { PathSwitchRequestIEs} },
	...
}

PathSwitchRequestIEs NGAP-PROTOCOL-IES ::= {	
	{ ID id-RAN-UE-NGAP-ID								CRITICALITY reject	TYPE RAN-UE-NGAP-ID											PRESENCE mandatory	}|
	{ ID id-SourceAMF-UE-NGAP-ID						CRITICALITY reject	TYPE AMF-UE-NGAP-ID											PRESENCE mandatory	}|
	{ ID id-UserLocationInformation						CRITICALITY ignore	TYPE UserLocationInformation							PRESENCE mandatory	}|
	{ ID id-UESecurityCapabilities						CRITICALITY ignore	TYPE UESecurityCapabilities								PRESENCE mandatory	}|
	{ ID id-PDUSessionResourceToBeSwitchedDLList		CRITICALITY reject	TYPE PDUSessionResourceToBeSwitchedDLList			PRESENCE mandatory	}|
	{ ID id-PDUSessionResourceFailedToSetupListPSReq	CRITICALITY ignore	TYPE PDUSessionResourceFailedToSetupListPSReq		PRESENCE optional		}|
	{ ID id-NPN-AccessInformation					CRITICALITY reject	TYPE NPN-AccessInformation			PRESENCE optional		},
	...
}
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